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- — « corporation 

organized under the laws of the State of New 
Jttscy, United States of America, of 1608, 
Waktrt Street, Philadelphia, Pennsylvania^ 
United States of America, do hereby ded^ 
tne invention, for which we pray that a patent 
may be granted to us, and the method by 
which it IS to be performed, to be partioilarlv 
de^T>ed m and by the foUo wing statEment • 

pis invention relates to the production of 
hydrocarbons ton wells and more particularly 
IS directed to method and means for producing 
weU fluids from a plurality of fonnatums pene. 
trated by a well. 

In weU drillmg practice a single weU may 
traverse a pluraUty of formations which coin 
tain oil or gas. It is often desirable in such 
casM to complete die wefl for simultaneous 
producaon for more than one of the forma- 
tions penetrated. The conventional procedure 
for domg this is to effea a dual conviction 
and flow from a lower formation through the 
weU tubing while flowing from a higher forma- 
uon through the annulus between the tubinK 
and <»smg. Chokes arc provided at the weU 
head for separately regulating the rates of flow 
or the two streams to conform to the allowable 
pnxluction rates for each zone. 

The foregoing method of dually completing 
l^r^ "^satisfactory for several reasons 
Pnxhacnon through the annulus is hazardous 
due to the faa that the fluid stream tends to 
ause corrosion and erosion of the casinc. 
theid>y allowmg the possibility of a blow-oS 
or subterranean loss of hydrocarbons to an 
iqjper formation. Also, when it becomes neces- 
sary to utilize gas lift to effea flow from the 
toraiations^ the gas lift can be applied for only 
<aie zcme at a time and that onty in an ineffi- 
aent mannet; and consequently both produc 
con strata cannot be depleted simultaneously 
In many cases this results in large quantities 
Of othttwise recoverable oil bemg left in the 
«sefvotta A faAer unsatisfacirary condition 



^J}^ ^! ^ to produce 

sah water. Due to inefficient flow in the 
aonulus, salt water accumulates therein and 
^us loads uj) the well and stops the oil flow, 
i'roducuon from that zone dien is gencraUy 
abandoned. Later attempts to produce from 
such zone after the other zone has become 
di eted often fail to restore the production. 

another drawbadc in conventional dual 
coi2)leuons results from paraflSn accumulations 
in die Minulus which are difficult to remove. 

An ob)ect of the present invention is to pro- 
vide means for completmg a weU for simui- 
taneous production from two or more zones 
while avoidmg the disadvantages of conven- 
dOTal dual completions such as those described 
above. Still pother objea is to provide means 
and mcdiod for multiple zone production from 
^ conditions 
such that flow from a zone of relatively high 
pressure can be utilized to effect or aid the 
now from one or more z<«ies in which the 
pressure is too low normally to permit the 
desired rate of flow therefrom. 
Operation of a well according to the inven- 

^Tf^ *l '^o^^ flow 

control device^ hcremafter described, which 
arepoationcd m the weU tubmg adjacent the 
production formations. Fluids from the fonna. 
tions pass as separate streams through the flow 
control devices and thereafter commingle in 
t^^„ tubmg and flow from the tubing It the 
well head as a smgle stream. The flow control 
devices contam chokt means which cause a 
auKi stream from a zone of high pressure to 
undergo a sharp pressure drop prior to com- 
nunghng widi another stream. The resultinfi 
pieKia^ r^ucrion causes or fadlitaies the flw 
or flmds from one or more of the zones of 
relatively low pressure. By operating in tiiis 
manner oil from a high pressure zone will 
^11^^°'' as the pressure is reduced 
and d» hftmg effect of the released gas and 
any free gas already present in the oil stream 
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can be utilized to effect or aid the flow from 
at least one of the otber zones. Production can 
be secured from any desired number of forma- 
tions amultaneousfy, even ttough flow from 
5 some of tbcm nonMlly would not be obtamed 
from a singJc completion well in such forma- 

tion* . *!_ J 

The invention is more specifically described 
with reference to the accompanying drawmgs 

10 in which: ... < 

Fig. 1 is a amplified cross-secuonal view oi 
a wdl in whidi one type of the flow control 
device has been used for completing the weU 
to produce from an upper zone through ports 
15 in the tube and from a lower zone through the 
bottom end of tl» tubing. 

Figs, 2— A and 2— B, taten together, con- 
stitute Ffe. 2 which is an elevational cross- 
secticmal view illustrating in (fetail a form of 
20 flow control device. . 

Figs. 3, 4, 5 and 6 are cross-secuonal views 
of the device of Fig. 2 taken on the lines 3—3, 
4_4 5—5 and 6—6, respectively. 
Fig. 7 is a schematic illustration of a wcu 
25 traversing two production zones and in which 
another form of flw control device is em- 

^^R^8 is an elevational cross-secdonal view 
illustrating in more detail the flow control 

30 device diown in Fig. 7. 

Fig. 9 is a schematic illustration of a wed 
traversing two producdon zones the upper of 
which has insufloident pressure lo permit flow 
into the well tubing and which has been pro- 

35 vided vndi means for mteimittently forcmg ou 
from the upper zone Bito the tiibing. 

Fig. 10 is a sdiematic illustration of a wdl 
completed for production from two zones in 
which means are provided for introducing gas 

40 from die surface to aid m lifting *e mixed 
streams of oil in the tubmg. ^ 

Referring now to Fig. 1, a well is shown 
v^ch has a ca^ng 10 which has been cemented 

in place in the usual manner by cement body 
45 11. The well traverses two production zones, 
ahBHated as Zones A and B, whidi may be 
either gas or oil fbrmadons. The casing has 
been perforated for productbn from both zones, 
as illustrated by perforations 12 adjacent upper 
50 Zone A and perforations 13 adjacent lower 
Zone B. A tubing string 14 is positioned in 
the c??"g and & annulus therebetween is 
dosed off near the bottom of the tubing by 
means of packer 9. The tubing carries a land- 
55 ing nipple 15 adapted to receive the flow 
control device vMch is held in position by 
means of conventional latches 16 provided at 
the top of the device. The landing nipple is 
positioned ac^acent Zone A and contains ports 
60 17 for receiving £hud from the formation. 

The flow control device, whidi is positioned 
in the landing nipple in conventional manner 
by ff^'^Tis of a vrare line, comprises a cy lindri cal 
housing 18 which forms an annulus 19 with the 
65 1?"'^^«s nipple, and which contams ports 20 



for passage of fluid from Zone A. Packing 
means 21 positioned above and below the ports 
17 and 20 prevent fluid flow along the annulus 
19 and require the fluid to flow through per- 
forations 20 in the housing. The housing con- 70 
tams a baffle member 34 which forms an 
annular upwardly extending flow channel 22 
that leads to a port 23 in transverse baffle 24. 
A resident check valve member having a drcu- 
lar edge 25 is provided in flow channel 22 75 
to prevent backflow of fluid toward Zone A- 
Any downward flow of fluid from port 23 
causes edge 25 of the valve to move outwardly 
against the edge of the housing v^rall at 26 wid 
dose the annular channel, thus prcvcntrng 80 
downward flow. The check valve should be con- 
structed of a tough material, such as neoprene, 
which is unaffeaed by well fluids and which 
has suffident flexibility for movement of the 
edge 25 against the valve scat 26. 85 

The transverse baffle 24 contains a second 
port 27 which is threaded for receiving a choke 
28 that serves to regulate the flow from the 
lower Zone B. Pon 23 also may be threaded 
for receiving a choke (not shown) iu ca»s 90 
where the pressure in Zone A is high. Baffle 
24 has a cylindrical extension 29 posiuoned 
inside baffle 34 and "O" rings 30 are pro- 
vided for sealing the aimiilus therebetween. 
Extension 29 thus forms a passageway leading 95 
to port 27 and choke 28. 

In a lower part of housing 18 another baffle 
31 is positioned to form an annular flow 
channel 32, and another resilient check valve 
33 is provided in the channel to prevent back- 100 
flow of fluid toward the lower Zone B. 

It may be seen that the device as above 
dcsaibed provides two separate flow dianneh 
for the fluids from the two formations, which 
diaimels terminate adjacent each other in the 105 
well tubmg at which point the flowing flmds 
mix with cadi other. The device also has the 
important feature of providing throttling means 
fi.e., one or more chokes) for reducing the 
pressure of either or both fluids prior to their 110 
admixing. It funrther indudes means for pre- 
venting badcflow to dther formation so that 
fluid from one formation in no case can flow 
to and enter the other formation. 

For the purpose of illustrating advantages 115 
of the present invention, assume that Zone B 
of Fig. 1 is a high pressure oil zone but that 
Zone A has a pressure which is too low to over- 
came the hydrostatic head m the well and 
hence would not normally flow. The device of 120 
Fig. 1 can be employed so as to utilize the 
fluid flow ton ^ne B to cause flow from 
Zone A. A choke 28 having an openmg of 
appropriate size to secure the allovrable rate 
of flow from the lower zone is placed in port 1» 
27. Flow from the lower formation is then 
begun. The sharp pressure reduction resulting 
from passage of use fluid through dioke 28 
causes fluid from ^ low pressure zone to 
flow tfarougli the control device and issue from IK 
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port 23. The two streams then mix and the 
mixture flows upwardly in the tubing. When 
Zone B is an oil formation, the shaq) pressure 
drop at the choke causes solution gas to be 
5 rclea^d and the released gas and any free gas 
akeady present in the oU stream provides a 
hfting action which aids the flow of the mixed 
streams. When Zone B is a gas formation, 

10 ?^ fron^ Zone A likewise is effecte 

*v U)ntrol of the rate of flow from the upper 
zone can best be achieved by regulating tiie 
pressure of the flowing stream at the well head, 
which generally can be done without substaiH 
tially affecting the flow rate from the high 

*5 pressure formation. Alteraatively, control of 
rate of flow from the upper zone can be 
effected by means of a choke of appropriate 
throat size in port 23. 
By empbying the device in the foregoing 

^ mamicr, production can be accomplished from 
a dead zone, Lc., a zone which has insuffi- 
cient pressure normally to overcome the 
^^^^^ column of fluid in the 

wcU. The "dead" zone can be either the upper 

25 or lower zone and the device will work equally 
88 well; provided that when it is the lower 
son^it much have enough pressure to permit 
m fluid to rise to the Icvd of the control 
device. 

30 In one particularly useful embodiment of the 
inTCnuon, a gas sand penetrated by a "dead" 
wdl. which initially was a single completion 
wdl m an on zone, can be utilized to flow oU 
from the ofl zone One or more gas sands 

35 commonly m available in single completion 
oil weHs. When the reservoir pressure has 
dropped enough that the desired rate of oil 
flow cannot be maintained, a control device 
TOch as that shown in Fig. 1 can be placed in 

40 the wdl to obtam a flow of gas from the gas 
and mtD the well tubing. The gas sand can 
be one which is either above or below the oil 
sand. Gas can be admitted to the tubing 
through a choke of the proper size to obtain 

45 a gas rate that vfiU effect the desired lifting 
action on the oil column. Thus energy derived 
from the gas reservoir can be utilized to secure 
the desired rate of flow from the "dead" oil 
formation. 

50 Referring now to Figs, 2^, a more detailed 
form of flow control device is shown i^ch is 
adapted to be anchored in a conventional land- 
ing nipple as described in connection with Fig 
I- The device is landed in a nipple 40 having 

55 nde ports 41 for entrance of well fluid from 
the formation adjacent to which the device is 
anchored. An elongated assembly 46, which 
projects through the bottom of nipple 40 as 
Jown at 42, provides a channel for upward 

60 flow of fluid entering side ports 41 and a 
separate channel for flow of fluid from one or 
more lower production zones which fluid enters 
Jin^ longitudinal ports 43 at the bottom. 
Padang members 48 are provided above and 

65 below Bide ports 41 to seal off the annulus 



bemeen landmg nipple 40 and assembly 46. 

?! "^i^^ a single flow 

zone 44 m which is positioned a resilient check 
fl^rnT?^ 45 adapted to prevent downward 
fh^^^ ?'"l^^''y^^^^2°^^44areplace- 70 

fr«^f.?^« ^ ^^'^ derived 

IhJ^^ formation. From the choke 49 
?! ^ leads through central channel 

51 and offset channel 52 which leads to a 75 
common passageway 53. 

The separate flow channel for the fluid 
S S?^*K^^?^ ade ports 41 includes ports 
It assembly 46, an annular 

owmdSStheipiandacommmiicatinglonK^^ 80 
« channel 56 which termina^atX ^ 
common passageway 53 leading to the upper 

56 IS threaded, as mdicated at 57, to receive 
a chote(notshoTO)inca5eitshouIdbedesi^ 85 
able to conttol the flow rate of the stream at 
this ppmt. A resiKent check valve memoer 58 
is posrtioned in annular chamiel 55 to prevent 
backflow of fluid through side ports 41 

Conventional latching means, indicated 90 
as 59, a^ provided at ite top oT^ ^ 
de^ce shown m Fig. 2 for securing It m its 
land^ mpplt m a tubing string. This device 
Wions m essentially the same^ianner aTdl! 
smbedm connection with Fig, 1. One or more 95 
of sudi devices can be used at appropriate loca. 
Bons in the well tubing for regdSting or e&a- 
flow from a plurality of formations^ 
tammg oil and/or gas. 

^ Imping now to Fig. 7, a section of a well mn 
^ indicated in which two devices of a^o^^ 
form adapted to be seated in a side pocket 
mandrel are utilized for controlling thfflow 
trom two separate production zones located 
aDove one or more lower zones. The well irw 

^es A and B and a tubing string 61 inside 
^casing. Adjacent the upper 2?ne a ride 
pocfcet mandrel 62 is posdtianed in the tubine 
Staofo and imother side pocket mandrel 62' Is iia 
positioned adjacent tbe lower zone. 

^.TLJL**^ ? * ^ positioned in^he 
Me pociets of die mandrels. The side pocket 

afadhaumdrel and the side of each t^a« u, 

provided widi cooperating ports for flow of the 
fwmation flnids. Tools M and 

S^^T^ '^^ pons through 

which the fljud passes to the tubing striii 

m Fig. 7. •nusw.fl assembly arrangement.^ 
be employed in the same mam.« as that of 
*ig. 1 for ualizmg a gas sand to eBeet ofl 
flow from a "dead" zone: 

shi^ffS?^ two producing zones have been 125 
shown m Fig. 7, it should be understood that 
ttis mranpnmt can be used for any dcared 
number of such zmes. A control tool for each 
20M ctt be lowered in the wen oa a wire line 
and set m place by means of a Mdt-over device 130 



851,096 



known in the arc By having the tools placed in 
the mandrel side pockets, die tubing string 
remains open and a wire line can be run to 
any desired depth without any necessity for 
5 previously removing tools placed above such 
depth. This is advantageous since it allows any 
tool to be pulled from the well widiout distmb- 
ing any of the others. Thus any one of 
production zones can be selectively addized, 
10 chemically treated or fractured without affect- 
ing any of the other zones. For example, if it 
is desired to addizc Zone B, control tod 64* 
would be removed and add would be pumped 
down the wbing and into the formation throng 
15 the ports in the mandrd and casing. The 
check valve 72 (Fig. 8) in control tool 64 
would prevent add from reachmg Zone A. 
likewise any dcared fonnadon can be selec- 
tively woriscd over or treated for sand control 
20 without rcmovmg the well tubmg and without 
the posdbility of damaging any oSier formation 
by introducing drfllmg mud into the well as 
done in conventional practice. 
Fig, 8 illnstnites tool 64 and mandrel 62 in 
25 more detail The mandrel contains a c^indrical 
side podcet 63 a portion of the left-hand edge 
of which merges into and is actually mtegrai 
with the mandrel walL The mandrd contains 
perforations 65 for admission of the formation 
30 fluid. Tool 64 comprises a housmg 66 having 
side ports 67 in fluid communication witli the 
mandrd perforations. At the upper part of the 
housmg laidi means 68 and a pulling head 
69, each of conventional design, are provided. 
35 Sealing means 70 are provided above and 
bdow perforations 67 for sealing the annular 
space between the mandrd ade pocket 63 and 
housfaig 66. The housing provides a downfiow 
diannd 71 in which is positioned resilient 
40 dicck vahre member 72 to prevent backflow 
toward the formaticm. The channd termmatcs 
at the bottom of the tool m a chdke 73 havmg 
throat 74 through which the formation fluid 
issues into the tubing string. 
45 Referring bad: to Fig. 7, assume that Zone 
A is a high pressure oil zone and that Zone B 
is an oil zone having a low pressure sudi that 
it would not normally flow from a s in g le com- 
pletion well. The pressure of Zone B, however, 
50 13 suffident to lift its fluid to the level of Zone 
A. It is assumed in this instance that the well 
tubhig is plugged off bcncadi Zone B. The 
arrangement ^own in Fig. 7 wifl permit pro- 
duction of oil from Zone B in addition to 



Zone A. Flow of the Zone A oil through the 55 
dio!<e in riie bottom of the upper conud tool 
results in a reduced pressure m the tubing at 
this point. Some of the gas m solution m the 
Zone A oil prior to redudng its pressure will 
come out of solution and thus aid m lifting the 60 
Zone B oil to the top of the well. Thus a 
mixed stream of oil from the two zones can 
be withdrawn at the well head. By havmg the 
proper dioke size m the control tool adjacent 
Zone A, production from this zone at the ^ 
dedred or allowable rate can be obtained. TTie 
rate of flow from the lower zone can readily 



be regulated by appiopriaidy setting the 
pressure m line 75 at the well head by means 
of bade pressure valve 76. Alternativdy, sudi 
rats can be controlled by havmg a choke of 
the proper size in the control tool adjacent the 
lower zone. 

The followmg b a specific illustrati<Hi of an 
embodiment of the present uwention as it 75 
would be applied to a well which penetrated 
two oil sands at depths of 8536—8544 and 
8626—8629 feet, respcctivdy. The well had 
originally been dually completed in conven- 
tional maimer for production from the upper w 
zone through the annulus and from the lower 
zone through the tubing. The allowable pro- 
duction rates for ^e upper and lower zones 
were, respcctivdy, 30 and 7 barrels per day. 
After produdng m this manner for a period, " 
the wefl ceased to flow fitMn the upper zone, 
due to a drop in its pressure. At that time the 
static bonom hole pressure for the upper zone 
was 2295 p.s.i.g. while the static and flowing 
bottom hole pressures for the lower zone were w 
3577 and 3551 p.s.i.g. 

The present invention can be apphed to the 
above described wdl m the following manner 
to obtain production from the upper zone. In 
the perforated landing nipple in the tubing 95 
adjacent the upper zone a control device of die 
type shown in Fig. 2 is located. The device 
contains a choke of die appropriate size for 
maintaining the rate of flow from the lower 
zone at 7 barrels per day. A bac* pressure 100 
regulator, such as shown in Fig. 7, is provided 
in the flow Ime from the well tubing to control 
the rate of production from the upper zone. 
Varying the back pressure at the surface by 
means of die le^lator will cause the flow rates 105 
from the two zones generally to sqpproximatc 
the fdlowing values: 
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5 



Surface pressure, 
p.s.Lg. 



10 



0 
100 
470 
600 
900 
1200 
1500 
1600 
2500 



Thus, by regulating the pressure at the surface 

10 a vahie slightly less than 1200 p.sJ.g., the 
allowable production rates can readily be main- 
ID . tamed. As production m this manner continues 

and the fomnation pressures drop, the desired 
rates of production can be maintained by 
decreaang the surface pressure by means of 
the regulator, 

^ Fig. 9 illustrates a well which has been 
dually completed in Zones A and B in the 
manner of the present inTcmion and which is 
provided with means for admitting eattrancous 
gas wnder pressure to the annulus between the 

^ casmg 80 and the well tubing 81. The annulus 
16 sealed between the two zones 1^ means of a 
packer 82 and the tubing string contains a 
conarol device, shown generally at 83, such as 
tiic dcvi(» slKwn in detaU in Figs. 2-«. 

^ A M a 'dead" zone which has sufficient pressure 
to (^use the liquid to rise in the annuhis to 
the level shown at 84 but insufficient to force 
the liquid through the control device into the 

« jr^U tubmg. At the weU head a gas supply 

35 Ime 85 is provided with a time controlled cm 
mjectmg and ventmg device 86. This device 
alternately admits gas mukr pressure into the 
anm^ and then vems the gas through line 

40 t. caxixz an intermittem pumping of 

^ oil from the annulus through control device 
83 mto the tubing. The fluid from high 
pressure Zone B then serves as the means for 
flowing the annulus oil to the surfece. Upon 
Passmg through the choke provided in control 
device 83, the Zone B oil releases solution gas 
and the released gas aids in KWng the mi»d 

011 streams through the tubing to the well head 
Fijg. 10 illustrates a weU completed for pro- 

duction fircmoil Zones A and B and provided 
witH lifting means employing extraneous 
gas. Tlus assembly can be utilized in cases 
yfom tte well does not pass through a gas 
sand ffiid ncidier zone has sufficient presrore 
to make a flowing well The weU comprises a 
35 casmg. 90 perforated adjacent Zones A and B, 
a tubing stmg 91 carrying a control device 
0? ^ a packer 

Jctwttn Zcmes A and B and preferably a 
fin the upper zone although the 

w latter packer IS not cssentiaL The tubing strinc 
has a side pocket mandrel 95 above the upper 
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padcer which is adapted to carry in its side 
pocket a device 96 for admitting gas to the 
tubmg. The mandrel contains a pon through 
which gas can pass to tile device 96. TlS 65 
device can be a flow control device of die 
typt described in connection widi Fig 8, with 
the dioke pon 74 being sized to admit gas at 
tte desired rate to tiie tubing. Altemativelv, 
device 96 of Fig. 10 can be a conventional gS 70 
mjecuon valve which is set to open when xht 
gas i^essure in the annulus reaches a predetcr- 
mmcd value. Gas is admitted to tiie top of 
the annulus tiirough conduit 97 under suffiaent 
pressure to ^e tiic desired injection rate into 75 
the tubmg. This effects lifting of tiie mixed 
oil arcto flowing upwardly from tiie control 
device 92 and aUows tiie mixmre to flow frcan 
tfie wdL In cases where tiie well tubing may 
tfiffld to load up witii salt water, additional 80 
ade pocket mandrels (not shown) can be pro- 
vidcd at higher levels in tiie tubing string. 
Xlufl wwild permit unloading from a hiWr 
tevel and tiws avoid having to apply too high 
a gas pressun^ witiiin the casing. Such man 85 
normally would contain dummy valves any of 
which ODuld be replaced by a gas injeciion 

dearable to gas hft from a higher levd. 
.ffIX described herein for 90 

effecting multiple completion of wells for 
sunultaneous flow tiirough tiie well tubmg offer 
many advaitages over conventional oil field 
pracace. WeU assemblies provided in accord- 
ance witii Ae invention avoid tile danger of 95 
corroaon and erosion of tiie casing or eliminate 
tiie disadvantages of multiple tubing strinas 
lequmng specialized packers and well head 
ejpn^ent The invention permits efficient 
Simmtaneous depletion of any number of pro- 100 
duoion formations timn^ a single string of 
tubing. In conventional practice vdiere. choking 
ot the sq^te streams from a muWple coax^ 
pietion weU is done at tiie surface, plugging of 
tne chokes often occurs due to paraflSn derosi- 105 
tion or formation of gas Iq^tes. ThiT is 
avoided by tiie use of tile present invention, 
anoe tiie streams are choked witiiin tiie controi 
device adjacent tiie producing fonnation where 
t^temperature is elevated so tiiat neitiier 110 
paraffin deposition nor hydrate formation wiU 
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occur. Numerous other advantages derived 
from the present invention will be apparent to 
persons skilled in the art. 
WHATWE CLAIM IS: — 
5 1. A device adapted to be posiaoned in weU 
tobing adjac^t an inlet pen therdn for con- 
trolling flow of fluids into the tubing from a 
plurality of formations which comprises a 
houang having, a side port for cwnmunicauon 
10 with said inlet port, means carried by the 
housing for retrievably loddng the device adja- 
cent said mlct pon in the tubmg, packmg 
means for closing the annular space between 
the housing and tubing above and below said 
15 ports, said housing having an internal flow 
channel extendmg upwardly from its side port 
and a separate mtemal flow channel for up- 
ward fluid flow from beneath the device, each 
of said channels communicadng with a common 
20 fluid passageway leading to the well tubing, a 
resilient check valve manber in each of said 
channels for preventing downward fluid flow 
therem, and choke means m at least one of 
aid diannels for redudng the pressure of fluid 
25 flowing therethrough. 

2, A wett flowing assembly for flow of fluids 
from a pluralhy of producticMi formations 
vvbich assembly comprises a well tubmg hawng 
a side podKt mandrel adjacent an upper forma- 
30 tion, said mandrel having a port for flow of 
formation fluid mto its side pocket, a housing 
portioned in the ade pocket and havmg a 
ade port and a communicating imemal flow 
channel extending thrcwgh die housing, padc- 
35 ing means between the dde pocAet and the 
housmg above and below said ports, a resibent 
check valve member in said channel for pre- 
venting backflow of fluid toward the formation, 
a choke m said dwrniel, and a second resilient 
40 check valve member in the well tubing beneath 
said mandid for prefvcndng backflow of flmd 
toward a lower fbxmadon. 

3. A well flowing assembly for flow of fluids 
from a plurality of production formations 
45 whidi assembly comprises a well tubmg having 
a side pocket mandrel adjacent an upper 
formation and another side pocfct mandrel 
adjacent a lower formation, each of said 
mandrels having a port for entrance of forma- 
50 tion fluid into its side pocket, a housing posi- 
ticmed in eadi of said side pockets and havmg 
a ade port and a communicating internal flow 
diannel extendhig through the housmg, pack- 
ing means between each side pocket and hous- 
55 ing above and below said ports, a resilient 
check valve member in each of said channels 
for preventing backflow of fluid to a formation, 
and a dioke in at least one of said diannels. 
4. Method of producmg a well which has 
60 been completed for prodmrtion from a plurality 
of zones containing fluids under different 
pressures, said well havmg a well tubing con- 
taining entrance ports adjacent all of the zones, 
which comprises providing within the well 
65 tubing a flow channel for fluid from a zone 



of relatively high pressure and a sqiarate flow 
channel for fluid from a zone of rciativeljr low 
pressure, said channels communicating with a 
common fluid passageway, flowing a stream 
of fluid from the zone of high pressure toward 70 
said common passageway, redudng the pressure 
of the fluid ahead of said passageway to a 
value less than that of the low pressure zone, 
whereby a stream of fluid is caused to flow 
from such low pressure zone toward said 75 
common passageway, mixing said streams m 
the common passageway and withdrawing the 
mfacture from the well _ . , . „ 

5. Method according to Qaim 4 addiuonally 
comprising controlling the rate of flow from 80 
the low pressure zone by regulating the flowing 
pressure of said mixture at the locus of with- 
drawal from the well 

6. Method of producing a well travcrsmg 
two oil zones one of which has suflSclent pies- 85 
sure normally to flow fifom the well and the 
other of which has insuffidcnt pressure norm- 
ally to permit the desired rate of flow there- 
from, said well having a well tubmg containing 
entrance ports adjacem both zones, whidi 90 
comoriM providmg wiihm the well tnbing a 
flow* channel from one of said zones and a 
separate flow channel from the other, said flow 
channels communicating with a ccnnmon fluid 
passageway adjacent Ae upper zone, flowmg 95 
oil from the high pressure zone toward said 
common passageway, redudng the pressure of 
the flowmg oil ahead of such passageway to a 
vahie less than that of the low pressure zone, 
whereby solution pa is released from liquid 100 
phase, flowmg ofl from the low pressure zone 
into said passageway and therein admixmg the 
same with the fluid from the hi^ pressure 
zone, and utilizing the lifting action of the 
released gas to flow the mixture up the tubmg 105 
and from the wdL 

7. Method according to Claim 6 addiuonaUy 
compriang controlling the rate of flow from 
the low pressure zone by regulating the flow- 
ing pressure of said mixture at the locus of 110 
withdrawal from the well, 

8. Method of produdng a well traverang a 
hi^ pressure gas zone and an oil zone which 
has insufficient pressure normally to permit the 
desired rate of flow therefrom, said well having 115 
a well tubing containing entrance ports adja- 
cent both zones, which comprises providhig 
within the well tubing a flow channel froni CMDe 
of said zones and a separate flow channel from 
the other, said flow channds communicating 120 
with a common flind passageway adjacent the 
upper zone, flowing gas feom the gas zone to- 
ward said common passageway, redudng the 
pressure of the gas ahead ci sudi passageway 
to a value less than that of the low pressure 12S 
zone, whereby ml flows from the oil zone into 
said passageway, and utilizing the lifting action 
of the gas to flow the oil up the tubmg and 
from the well. , 

9. Metiiod for produdng a wdl frwn an i:Jt 
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upper zone having a pressure insufficient to 
pennit the desired rate of fluid flow therefrom 
and a lower zone of high pressure in a cased 
weU having a packer positioned between the 

^ two zones m the annulus between the casing 
and well tubing and having an entrance port 
in ti^e tubing adjacent the upper zone which 
method comprises providing a one-way channel 

I A t^'? said port to a common fluid passageway 

* V m the tubmg, flowing fluid from the lower zone 
up the tubing toward said common passage- 
way, throttling such flowing fluid ahead of 
said ^^geway to regulate its rate of flow, 
whereby the pressure of such fluid is reduced 

o to a value mtermediate the pressures of said 
zone, alternatively introducing and withdraw- 
ing gas under pressure to the top of said 
aonulus, whereby fluid in said annulns from 
the upper formation is intermittently forced 

20 through said one-way channel into said 
common passageway, and withdrawing the 
resultmg fluid mixture from the top of the 
tubmg. ^ 

10. A weU assembly for producing a weU 
^ from an upper zone of low pressure and from 

a lower zone of high pressure which comprises 
a casmg perforated to permit flow from said 
zones, a weU tubmg within the casing having 

to nndSL??l*'^^'''^l^"PP^^^^> a packer 
W posiuoned between the two zones in the annulus 
bc^een the casing and tubing, means in the 
tubmg adjacent the upper zone providmg a 
one-way channel from said flow port to a 
coimnon fluid passageway in the tubmg, means 
Ac tubkg providing a separate channel for 
nuid flow ftvm the lower zone to said common 
f«r reducing the pressure 
Of the flmd from the lower zone ahead of the 
passageway, and means for alternately mtro- 
« duang and withdrawing gas into the top of 
said annulus to imermittently force fluid from 
the annulus through said flow port 

11. Method of producing a weU from two 
zones havmg different pressures each insuffi- 

cient to rause flow from the weU at the desired 
rat^ swd wtH having a casing perforated at 
each of said zones and a tubing containing 
entt^ce poits adjacent each of the 
w^ch comprises providing within the well 
w tubing a flow channel for fluid from 
one of the zones and a separate flow 
channel for fluid from the other zone* 
said diannels communicating with a com- 
55 TJ'.T''^ P^^ay, flowing fluid from 
:>:> tne zone of higher pressure toward said 
conmaon passageway, redudng the pressure of 
me fluid ^ad of said passageway to a value 
less^an that of the low pressure zone, whereby 

f stream of fluid is caused to flow from such 
ou low pressure zone toward said common passage- 
way, mnong said streams in the Mmnfon 
passageway and flowing the mixture upwardly 
m the tubmg, introducing gas in the araiultis 
Denroen the caang and tubing and injecting 
M same mto said mixture in the tubing, thereby 



lifting the mixture up the tubing and from 
the well. 

12. A weU flowing assembly for producing 
a well fix)m two zones having diffcrem pressures 
which comprises a casing perforated at said 70 
zones, a tubmg within the casing containing 
eiitrancc ports adjacent said zones, means 
withm the tubmg formmg separate flow 
channels from said entrance pons leading to 
a ^mnon fluid passageway, resiHent check 75 
valve means in each of said channels to prevent 
backflow to the formations, and means for 
^rotthng the fluid m the channel from the 
formation of higjher pressure ahead of said 
passageway to reduce its pressure to a value 80 
lowtt than that of the lower pressure formation. 

ti flowing assembly for producing 
a well fnnn two zones having different 
pressures eadi insufficient to cause flow from 
the weU at the desired rate which comprises a 85 
<^mg perforated at said zones, a tubing within 
the casmg contaimng entrance ports adjacent 
said zones, means within the tubing formmg 
separate flow channels from said entrance ports 
leading to a commcm fluid passageway, resili- tm 
ent check valve means in each of said channels 
to prevent backflow to the formations, means 
for throtthng the fluid in the diannelfrom the 
formanon of higher pressure ahead of said 
p^a^way to reduce its pressure to a value 95 
lower than that of the lower pressure formation, 
means for introducing gas under pressure into 
the annulus between the tubing and casing, and 
means for mjecting such gas into the rabine 
above said separate flow channels. inft 

14. A device adapted to be positioned in 
well tubmg adjacent a side inlet port therein 
for controUmg flow of fluids mto the tubing 
from a plurahty of formations which com- 
Pna^ housmg, means carried by the housmg 105 
for retnevably locking the device adjacemadd 
inlet port m the tubmg, packing means for 
dosing the annnlar space between the housing 
and tjibing above and below said inlet port, i 
£»^?i'u-^°"^'^S adapted to cooperate with 110 
w^""^ 1^2? fi^d flow from a 

fMmmg a flow channel extending upwardly 

fi^ said housmg port and a separate flow 

gann^ for fluid flowing upw^dly from 115 

benea^thc housmg, said channels terminating 

m^okc porta positioned adjacent to each 

S ^ n^eans posi- 

'"L^"^ to pre^nt 

downward flow therein. F^vcm: 

rnJi\\u^ ^P^^^ ^° positioned in 

^r^r'^h^^^'fi ^ ^« therein for 
coi^g flow of fluids mto the tubmg from 
anSi^^ formations construaed and 
f^^'^^^^opmtt substantiaUy as herein 125 

^is and or Figures 7 and 8 or 

Si or Fi^ xo aLTpaS^ 

16. A method of produdng a mU which 130 
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has beea completed for production from a ing drawings. 
phiraUty of zones conoining fluids unto WHITE & FARRER, 

difference pressures substanaaUy as herem *^^|S,7-!Ld pftem AmuT 

describedji^ refe^^c^ to 1 « cSS^uS^^n"^^ W.C2. 

S^i^ iirj:t 6Sl^X AgcSg^fo- the Applicants. 
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